Key indicators: single-crystal X-ray study; T = 100 K; mean (C-C) = 0.002 Å; R factor = 0.037; wR factor = 0.087; data-to-parameter ratio = 49.3.
The asymmetric unit of the title compound, C 9 H 14 OS 4 , comprises two crystallographically independent molecules with similar conformations. In each molecule, an intramolecular C-HÁ Á ÁO hydrogen bond generates a sixmembered ring, producing an S(6) ring motif. All of the sixmembered dithiacyclohexane rings adopt chair conformations. The crystal structure is stabilized by four intermolecular C-HÁ Á ÁO and one C-HÁ Á ÁS interaction.
Related literature
For details of hydrogen-bond motifs, see: Bernstein et al. (1995) . For ring puckering analysis, see: Cremer & Pople (1975) . For related literature, see: Goswami & Maity (2008) ; Rubin & Gleiter (2000) ; Wasserman & Parr (2004) .
Experimental
Crystal data C 9 H 14 OS 4 M r = 266.44 Monoclinic, P2 1 =c a = 13.0028 (2) Å b = 13.6790 (2) Å c = 13.4244 (2) Å = 91.873 (1) V = 2386.46 (6) Å 3 Z = 8 Mo K radiation = 0.76 mm À1 T = 100.0 (1) K 0.39 Â 0.28 Â 0.19 mm
Data collection
Bruker SMART APEXII CCD area-detector diffractometer Absorption correction: multi-scan (SADABS; Bruker, 2005) T min = 0.754, T max = 0.871 68856 measured reflections 12473 independent reflections 9371 reflections with I > 2(I) R int = 0.055 Refinement R[F 2 > 2(F 2 )] = 0.037 wR(F 2 ) = 0.087 S = 1.07 12473 reflections 253 parameters H-atom parameters constrained Á max = 0.46 e Å À3 Á min = À0.38 e Å À3 Table 1 Hydrogen-bond geometry (Å , ). Symmetry codes: (i) Àx þ 1; y þ 1 2 ; Àz þ 3 2 ; (ii) x; Ày þ 1 2 ; z þ 1 2 ; (iii) x; Ày þ 1 2 ; z À 1 2 ; (iv) Àx þ 2; Ày þ 1; Àz þ 1; (v) Àx þ 1; Ày þ 1; Àz þ 1.
Data collection: APEX2 (Bruker, 2005) ; cell refinement: SAINT (Bruker, 2005) ; data reduction: SAINT; program(s) used to solve structure: SHELXTL (Sheldrick, 2008) ; program(s) used to refine structure: SHELXTL; molecular graphics: SHELXTL; software used to prepare material for publication: SHELXTL and PLATON (Spek, 2003) .
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Comment
Vicinal tricarbonyl compounds are powerful electrophiles with widespread applications in organic synthesis (Rubin & Gleiter, 2000; Wasserman & Parr, 2004) . They act as useful precursors to synthesis of elaborate heterocylic compounds and numerous novel biologically important substances such as FK-506, rapamycin and related immunosuppressants. They are also used to develop protease inhibitors derived from peptide carboxylic acids. Thioacetalization of carbonyl compounds (Goswami & Maity, 2008) plays an important role in organic synthesis. Dithioacetals have become widely used tools for C-C bond formation. Here we reported the first synthesis of 2,2'-bis(1,3-dithianyl)-2-carbaldehyde from the smallest vicinal tricarbonyl compound, 2-oxo-1,3-propandial.
In the title compound (I), Fig. 1 , intramolecular C-H···O hydrogen bonds (Table 1) generate six-membered rings, producing S(6) ring motifs (Bernstein et al., 1995) . The S1A/C1A-C3A/S2A/C4A, S3A/C5A/S4A/C8A/C7A/C6A, S1B/ C1B-C3B/S2B/C4B, and S3B/C5B/S4B/C8B/C7B/C6B rings adopt chair conformations with the ring puckering parameters (Cremer & Pople, 1975) of Q = 0.6979 (10) Å, Θ = 5.43 (8)°, Φ = 3.4 (9)°; Q = 0.7467 (10) Å, Θ = 171.28 (8)°, Φ = 246.6 (5)°; Q = 0.6967 (11) Å, Θ = 7.22 (9)°, Φ = 247.2 (7)°; Q = 0.7475 (11) Å, Θ = 170.82 (9)°, Φ = 248.2 (5)°, respectively. The crystal structure is stabilized by intermolecular C-H···O (× 4) and C-H···S interactions (Fig. 2 ).
Experimental
To a stirred solution of 2-oxo-1,3-propandial (250 mg, 0.34 mmol) and boron trifluoride etherate (0.5 mL) in dichloromethane (50 mL) cooled at 0 °C is added propane dithiol (450 mg, 4.1 mmol) dropwise over 15 min with stirring. The mixture is stirred at room temperature for 3h. The progress of the reaction is monitored by TLC. After completion of the reaction, NaHCO 3 solution is added slowly and carefully to neutralize the mixture at room temperature, which is then extracted with dichloromethane. The organic layer is dried (anhydrous Na 2 SO 4 ) and then the solvent is removed under reduced pressure.
The crude product was purified by column chromatography using silica gel with 20% ethyl acetate in petroleum ether as eluant to afford 2,2'-bis(1,3-dithianyl)-2-carbaldehyde (247 mg, 32%) as a colorless crystalline solid along with other thiane derivatives.
Refinement
All of the hydrogen atoms were positioned geometrically with C-H = 0.93-0.98 Å and refined in the riding model approximation, with U iso (H) = 1.2U eq (C). 
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Special details
Experimental. The low-temperature data was collected with the Oxford Cyrosystem Cobra low-temperature attachment.
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes.
Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , conventional R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice as large as those based on F, and R-factors based on ALL data will be even larger.
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (Å 2 )
x y z U iso */U eq S1A 0.46746 (2) (6) O1B 1.00970 (7) 0.22837 (7) 0.47436 (7) 0.02534 (18) C1B 0.96908 (9) 0.21483 (9) 0.24967 (10) 0.0238 (2) (6) 0.0042 (4) −0.0018 (4) 0.0039 (4) C7A 0.0199 (5) 0.0217 (5) 0.0320 (7) 0.0011 (4) −0.0078 (5) 0.0051 (5) C8A 0.0246 (5) 0.0226 (5) 0.0236 (6) 0.0005 (4) −0.0089 (4) 0.0013 (4) C9A 0.0180 (5) 0.0137 (4) 0.0229 (5) 0.0016 (3) −0.0010 (4) −0.0010 (4) S1B 0.01571 (11) 0.01880 (12) 0.01966 (13) 0.00048 (9) −0.00272 (9) −0.00554 (9) S2B 0.01721 (11) 0.01821 (12) 0.02107 (13) −0.00308 (9) 0.00389 (10) 0.00171 (9) Geometric parameters (Å, °) S1A-C1A 1.8171 (12) S1B-C4B 1.8088 (11) S1A-C4A 1.8330 (10) S1B-C1B 1.8183 (12) Symmetry codes: (i) −x+1, y+1/2, −z+3/2; (ii) x, −y+1/2, z+1/2; (iii) x, −y+1/2, z−1/2; (iv) −x+2, −y+1, −z+1; (v) −x+1, −y+1, −z+1.
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